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Speer TO THE 


T H E proper application of Philoſo- | 


to promote the welfare and happineſs of 
mankind; while the Student keeps this in 


by no means infers, that the limited un- 


R E 4A BS 


phy is, or ſhould be, to contem- 
plate the operations of N ature, in order 


view, if he fails in the purſuit, his de- 
fign is laudable; as ſtudying the works of 
Creation, 1s the grateful tribute of a ra- 
tional Being to his CREATOR; but, this 


derſtanding of mankind, is equal to, or 
A capable 


"TH. 
capable of, inveſtigating the infinite wiſ- 
dom of the Almighty ; nor is the way to 
this knowledge, by adhering to partial, or 


particular opinions. For truth is general; 


and, like the influence of the Sun, the 


more it is enquired into, the more per- 
fect it will be found, and therefore can- 


not be too ſtrictly ſcrutinized; provided, 
the Examiner does not ſo far degrade him- 


ſelf as to cavil, or uſe ſceptical argu- 


ments, 


_ Moſt of the following remarks, as 
near as I can recollect, were made up- 
ward of thirty years ago, when itinerant 


| Lecturers on electricity were frequent ; 


chiefly from what they advanced; but 
not being deſigned for publication, they 
were in ſeparate detached pieces, in the 
moſt deſultory manner: however, as the 
greateſt part of the arguments replied to, 
are to be found in different parts of the 
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London Magazines for the year 1746; 


thoſe pieces, are now put, as well as I 


can, together, and, am in hopes, withaut 


any other aſſiſtance, they will be ſuffi- 


cient to evince the truth of my aſſer- 


my memory, with having read ſo much 


as a ſingle line in any one of them; nor 
do I think it of the leaſt ſignification, 


whether I have, or not, as it is univer- 
fally agreed, that the electrical fire has a 
power of attraction, and repulſion, is 
material, &c. which are the matters in 
queſtion; therefore, if what I have to ſay, 


invalidates all the arguments herein con- 


tained, I am under very little apprehen- 


| ſions from any thing that may have been 
faid ſince. | 
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tions in the Title page; for, although 
numbers of volumes have been ſince 
publiſhed on the ſubje& ; I cannot charge 
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It is amazing to find how implicitly 


men copy and follow each other; the 


ſanction of Sir Iſaac Newton's name has 


alone been ſufficient to eſtabliſh the moſt 
erroneous opinions; who, himſelf, was 
but a copy of the ME Ancients; who, 
| themſelves, were wrong in almoſt every 
thing relative to the proceſſes of our 
| terraqueous globe. = Fr LN 
X 2250 only mention the cauſe of the 
a preceſſion of the equinoxes, which that 
gentleman attributes to the ſigure of the 
earth being a ſpheroid; and which, if 
Plutarch is to be credited. has been a 
: ſubject of enquiry ever ſince the days of 
Numa; and probably, for ages before. 
| Julius Czar, Pope Gregory, and our 
own Aſtronomers, have all foil'd them- 


ſelves at it. In my Efay on Criticiſm, 


—— 
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* Vide, An Enquiry into the Origin of Modern Diſcoveries. 


I pub- 


1 publiſhed the real cauſe, and ſent one 


f 

0 of the pamphlets to the Royal Society; 

3 and, although it is eighteen years ſince, 

- the truth of it has never been acknow- 

. ledged by any one, that I have heard of, 

b excepting, my unknown friend, Philo- 

7 math; and yet, I call upon every proſeſ- 

rp: ſor of Aſtronomy in the kingdom, any 

way to make it appear, that it is not a per- 

fect inveſtigation of the ſubject: but ſome, 

5 who have ſeen it, perhaps, are aſhamed 

t to on it, as it explodes all che ſpheroi- 

dical nonſenſe of Sir Iſaac, and with him, 

f all the capital aſtronomers in Europe . {ome 

a of the moſt eminent of whom, were abroad 

f ten or a dozen years, at an enormous ex- 

I pence, to meaſure a degree of a meri- 

s dian; in order to be certain, whether the 

: earth was a ſpheroid, or not; which, in 

| the front of my Eſſay, I ſhewed, could 


not be done with the deſired accuracy; 
| and, 
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2 
and, if it cons. that they did not take 
the — methods for —_— it. 


In that Eſlay 1 1 I have alſo 
| aid enough on the Theory of the Tides, 
to evince its abſurdity, perhaps more 


than it deſerves; which Theory, is all 
Sir Iſaac's own; he could have no afliſt- 
ance from the ancients: for, Ariſtotle 
himſelf, it is ſaid, could not diſcover the 


cauſe of the ſeveral tides in the ſtreight 


of N egropont ; which, as he was ſo. near 


che place, one e would think he could not 
have mifs d. 


The Tides are far from being the prin- 
cipal in the moon's influence over the 


earth; they are rather a reſult, or conſe- 


quence from it; her dominion immedi- 


ately concerns the whole globe, was ſhe to 
ſiop, or deviate from her path, but a very 


few 


TY 


few hours, the inhabitants muſt all inevi- 
my be de INE: | 


6 > 


It is dilkgrecable 6 to be carping at, and 


cenſuring, what others have done; but 


I find it indiſpenſably neceſſary to point 
out their errors, in order to prepare the 
way for the truth of my own aſſertions: 


I don't mean thoſe only. mentioned in my 
- Eſſay, but others, not touched on by ei- 


ther Ancients or Moderns, which I have 


not the leaſt objection to making public; 
_ nay, fo far from it, that it has always been 


my deſire, till I was convinced of its 
impractibility, without a Mecænas to uſher 


them into the world. But it is ſo many 


years ſince my pamphlet appeared, that 
perhaps the times are changed, 'and I may 
find the way more open and clear. The 
firſt impreſſion, where matters were but 


ſlightly touch'd on, was attacked by the 


Monthly Reviewers, in one of the moſt 


e * criticiſms, againſt 
Science, 


7 


: 3 
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Science, that ever diſgraced literature; 
but, as the ſtatute of limitations, does not 
extend to theſe matters, I may poſſibly 
hear bang. thoſe gentlemen again. 33 


'} 


I 1 n forbe ar mentioning the 
making diſcoveries near the Poles; not 
that I think it impracticable to get there, 
but, it is neceſſary, our navigators ſhould 
be apprized of the danger of the attempt; 
as I may ſafely venture to alert, that 
whoever ſees either of the Poles, or gets 
within three or four degrees of it, muſt 

never expect to ſee the habitable ban of 

the - again. 


a 8 1 
November 1777. 
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In page 8, line 24, aſter electricity, add - and The wite twiſted in the ring 
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ELECTRICAL F [RE 


TT LECTRICITY is faid to be derived 
from electrum, rang 6 although .I 
cannot ſee much analogy between the at- 
traction of amber and the electrical heat or 


fire: indeed, amber, ſealing- wax, &c. when 
rubb' d, will attract ſtraw, ſand, and other 
light bodies; yet, it is not clear to me, 


that they do it ſo much by heat, as by the 


rezinous, or ſome other occult quality in 


them. And we find, the magnet does the 
ſame, in a more extraordinary manner, on 
ſteel and iron, without being rubb'd, or 
heated at all. However, it mult have a 
name, and Electricity ſeems to have a 


technical ſound ; which Electricity 1s cauſed 


by friction, and produces real fire ; which 


Fre, it is poſitively aſſerted, has, at the 


A + ſame _ 
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ſame time, both an attractive and repul- 
ſive quality; (a contradiction in the nature 
of things;) nor, 1s it clear to me, that_it 
has either of them. The experiments, in- 
deed, may ſometimes have appearances, 
that countenance ſuch an aſſertion, which, 
on examination, may prove otherwiſe; for, 
it ſhould be conſidered, that the ſubjects, 
ſuch experiments are made on, are moſt of 
them ſo light, and ſuſceptible of agitation, 
that the leaſt perturbation in the air atfects 
them. And alſo, that the electrical fire 
emits itſelf like a light wind, which drives 
the air before it, and ſufficiently agitates it 
for that purpoſe ; for fire and air, I appre- 
hend, cannot ſubſiſt together; therefore, 
when light bodies are laid on any thing, 
and held up near the barrel, the communi- 
cation of the fire from the barrel to the ob- 
ject, cauſes a ſmall vacuum between them, 
nd conſequently; the preſſure of the air, 
inclines ſuch object to the barrel; but 
after it is impregnated, and drawn up, 
if the friction is diſcontinued, its gra- 
vity cauſes it to ſubſide, and fall off 
again. But, if ſuch ſubje& has gravity 
fufficient to ſupport itſelf againſt the emif- 
ſion of the electrical fire, and is laid on, 
6r on one {ide of the barrel, to receive that 
fire, I apprehend, there then will be no ap- 
pearance to countenance either attrafion 
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The reaſon why leaf- gold is ſuſpended at 
a ſmall diſtance from the barrel, I appre- 
hend is, as follows: when ſuch leaf. gold is 
held within the reach or verge of the elec- 


trical fire, there is, as before ſaid, a {ſmall 
vacuum between them; ſo, that the im- 


pulſe of the air, at firſt, inclines the leaf- 
gold to the barrel; and. when there, > 
making the friction a little ſtronger, it is 


driven off, as far as the wind from the elec- 


trical fire reaches; where, from its having 
little or no gravity, it is ſuſpended between 
that fire and the air: but the leaſt commo- 


tion or diſturbance in the air, cauſes it to 
| pr. off; and when away from the influence 
0 


the electrical fire, it fluctuates, and ſub- 
ſides, juſt as the ſlighteſt affection in the air 
Erro . or 38 
Again, it is ſaid, that A boy ſuſpended 
« 1m ſilken or woollen cords in the air, and 


being electrified at his head; his feet 


** attracted, and then repelld the leaf-gold.” 
This is juſt the ſame as between the leat- 
gold and the barrel, the emiſſion of the 
electrical fire firſt cauſes the vacuum, and 
the air forces the leaf-gold to the boy's 


feet; and when there, by adding to the 
friction, the emiſſion of the electrical fire 


forces it away again. ney 
Again; © If a man, who is electrified, 


* holds a plate in his hand, with very fine, 


„ ſlender bits of glaſs, or wire, or little 
balls of cork, on it; and one, who is not 
„ electrified, holds another plate over it, 


by bringing the upper plate gently down, 
neo. oO: 


* within 


— — — — — —_—— — — 
— . — — tos nr Ss ö J'S ae — — — 22 — 
— — — — — 0 4 Og nth ate» — 
— — — — Eä— —— ͤk—ẽ—ꝛ— . — > — r E —— — 


T x1. 


* within 7 or 8 inches of that which is 
«© electrified, he will find the bits of glaſs, 


Kc. raiſe themſelves upright; and, as he 
brings it nearer, dart themſelves 10 the 
upper plate, and ſtick to it. | 


Ipbe reaſon, I apprehend is, the bits of 
glaſs, &c. ly ying on the lower plate, as ſoon 
as the perſon who holds it is electrified, and 
the upper plate brought within 7 or 8 inches 


of it, the li . al wind; from the emiſſion of the 


electrical re, raiſes them upright; ſeem- 
ingly, as if that fire endeavoured to reach 
as far as it could to get at the u 1 plate, 
making them the gane and was there 
no upper plate, nor any ching elſe in its 


ſtead, to ſtop them, they would be driven 


quite away, * fall to Nd ground. But, 


as it is, when the upper plate is brought 

near enough, they are forced up, and 

ſeemingly ſtick to it; and, altho' that plate 

then becomes electrified yet; by or urn 

the friction, they ſtill continue up. But 

if the friction is diſcontinued, or an ny other 
1 


way their fire'1s diſcharged, they directly 
fall into the lower plate again, as if not 
electrified. And, in this manner, as long 


as the man, who holds the lower plate, 


continues ele&rified, by holding the upper 
late nearer to, or fart er off, from it, Sod 
increaſing or decreaſing the friction, the 
bits of glaſs, &c. may be made to riſe and 
4all, or 4 up and down, a8 long as tlie 
operator pleaſes. 
Again; If a quantity of fine a. duſt 


8 18 laid on a Piece ye 481 iron, and the 


© {ſame 


. 
# 


T2 


ſame quantity held upon any thing be- 
* neath it, within .reach; of the- electrical 


« fire, as ſoon as the iron is electrified, the 


quantity above will fly off from the iron, 
„and that beneath, draw up to it.“. 


l 
9 The reaſon again, E:apprehend. 18, the 
quantity on the iron has not gravity ſuffi- 
cient to ſupport itſelf againſt the emiſſion 
of the electrical fire, Which diſperſes the 
ſaw-duſt, but the quantity beneath is pre- 
vented from being driven away; ſo, that 
as ſoon as that fire makes a vacuum, be- 
tween what the ſavy duſt is held upon; and 


the iron, the air forces that directly to fly 


up to the iron. All which are cauſed b) 

the emiſſion of the electrical fire; and {mall 
vacuum it makes; but had the bodies 
weight, or were fixed, like thoſe which 
lightning is miſchievous to, there would be 
neither attraction nor repulſion. Beſides, 
ſuch trifling emiſſions of fire, in compari- 
ſon with .a. ball, or flaſh of lightning, will 
hardly bear mentioning; it 1s ſomewhat 


like comparing the effects of a drop of wa- 
ter with thoſe of the quantity which would 


drown a man, or ſwim a ſhip. +, 


And in the aforeſaid manner, the emil- 


ſion of the electrical fire may move ſmall 
glaſs velicles round a ſaucer, which other- 
wiſe , have too much gravity to be 
driven from the conductor, or forced up 


to it. And a variety of ſuch fancies and 
tricks may be ſhewn, which are diyerting 
enough; but, on enquiry, will all appear 
to be actuated from the ſame principles. 
N | Again; 


C6], 
«pu xp: cauſes water, as chat friction pro- 
duces er 110Tr 3114-26 to] e 
Here I muſt confeſs, that I really do 
think, that a pump cauſes water; nay, fur- 
Ny. ther, in my épinion, the maid who fetches 
water to clean her rooms, alſo oauſes wa- 
ter; r elſe, ; POOr'g girl, I fear ſhe would be 
in danger o being called to an account 
for the dirtineſs of her houſe. But ſurely 
this cannot ſeriouſly be advanced as a 
Tallel// or any way ſimilar to the electrical 
ire being, or-not being, inherent in bodies. 
Again; Fire is the Anima Mundi of the 
1 Ancients: That the genial heat and 
warmth of the Sun, nouriſhes and ſuſtains 
all animals, vegetables, / -&c...0n the face of 
the earth, I believe, neither Andients, nor 
Moderns, "have diſputed ; but; at ſhould be 
remembered, that we, nor they, can hardly 
bear the extremities of that. I don't know, 
What either of us ſhould do, had we real 
Hrs — dan 1630 
Again; The ſenſttive plant bak more of 
fire in it than any other, as when any thing 
* touches it, jt imparts a great dea of its 
<-fire to the thing by N it was touch- 
* ed. This, I think, a very palpable miſ- 
take; for, a lis gentle touch, will not 
affect the Sallicfee plant. But, if the leaves 
arid branches are let in motion, they then 
directly droop, and fall; Which, may be 
done by ſhaking tke pot the plant grows 
in, without the leaſt contact With any 


thing: There is ſomething curious in this 
phenomenon. 
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phenomenon. It appears to me, that when 
any of the leaves or branches are ſet in 


| . 6 oe 
motion, as ſoon as the vibration of the 
leaves reach the branch, or that of the 


branches reach the ſtem, ſuch leaves and 


branches begin to droop, and not before. 
But I cannot ſee any appearance, or indeed 
the leaſt. neceſſity, there is for fire in the 
operation. N — 
Again, it is ſaid, Many bodies have 
actual fire in them, as flints, &c.“ & 
If in extreme cold weather, the flints, &c. 


were to be found warmer than other bo- 


dies, or more ſuſceptible and ready to 


take fire, it might give ſome countenance 


= 


to this allertion ; but, on the ene 
are, not only colder than molt other bodies, 


but leſs ſuſceptible of taking fire, and yet 


will ſtrike fire, as well in cold as the hotteſt 


weather. | ET oe 
Again, © The natural, coheſion of fire, 


and its propenſity to unite, is proved from 


* the flame deſcending down the ſmoke, 
* and at ſome diſtance lighting the ſnuff 
* of a candle juſt blown out.“ 

The reaſon of this, I apprehend 1s, al- 
though the flame of the. candle 1s off, yet 
the ſnuff continues burning, and the ſmoke 
from the ſnuff not being entirely diveſted 
of the inflamable parts of the tallow, when 
a flame 1s held in 1t, thoſe inflamable parts 
being neareſt to the tallow, the 1 


communicates itſelf downward, through the 
| #4 h ö #4 4 ” * Inuff, 


ſnuff, and relights the candle; and the more 
fire there is in the ſnuff, the more ſuſcep- 
tible, and ready 1t 1s to take fire. But 
it ſhould be remembered, that a large ſnuff 
may be alfo rekindled while the inflama- 
ble parts of the tallow are in motion, 
by blowing on it, without the help of ano- 
ther flame, which certainly is not by co- 
heſion, for wind and flame are dent 
things; therefore, the queſtion is, would 

there be any of this Fe Se It if the ſnuff 
was quite cold? To which, I believe, I 
may venture to anſwer in the negative; for 
when the fire is out of the ſnuff, and the 
tallow cold, I doubt the coheſion is all over; 
and I alſo believe, it will be difficult to find 
any other bodies which have leſs of this 
coheſion, or any other way ſympathizing 
with fire, than flint and ſteel. 

Again, By flying a kite, the clouds are 
found to have electricity, (meaning fire,) 
* 1n them. My anfwer to which, 1s, that 
tis the friction on the kite which cauſes 
ſuch electricity ; for was another kite, every 
way as alike as poſſible to that which was 
flying, to be ſuſpended at the fame time, 
and in the ſame clouds, if no friction was 
on it, I dare ſay there would be no elec- 
tricity from it; but granting that the clouds 
really had fire in them, it does not follow 
that the kite, from whence the electricity 
proceeds, ſhould alſo have it; nor, was fire 
inherent in bodies, can I ſee any reaſon for 
. | the 


C8 

the kite's having more of it in the clouds, than 
on the ground, eſpecially as the clouds muſt 
be moſt damp; and, that height in the air 
does net encreaſe the electricity, is very 
plain; if it did, thoſe who paſs the Alps 
and other high mountains would often find 
themſelves in danger of being ſet on fire; 
when on the contrary, what they feel and 
ſuffer is from cold. 


Not many years ſince, I ſaw an Electrician 


produce a little box with a couple of ſmall 
balls, made of the pith of aruſh, faſtened in 
it by two hairs; which balls he let fly in the 
wind, to know whether the clouds had elec- 
tricity or not: if they flew near each other, he 
laid the clouds had electricity; if they ſepara- 
ted, none; which I think was one of the moſt 
puerile and trifling conceits IJ have met with; 
125 although I never was preſent at the flying 
of any oftheſe kites, yet Ibeltevel may ſafely 
venture to pronounce, that in proportion to 
the wind, they will have the ſame electrici- 
ty when there are no clouds, as when there 
arc ever ſo many; nay, in my opinion, when 
there are feweſt clouds there will be moſt 
electricity; which may be put to a fair trial, 
by fly ing the ſame kite, at one time in clear, 
and another in cloudy weather; at both 
times faſtening a weight to the end of the 
ſtring, for the kite to move, and ſec that 
the force of the wind at each time is nearly 
alike; beſides, this contradicts one of their 
£22 * own. 


T6 1 
own aſſertions, viz. that electrical experi 
ments ſucceed belt in clear weather. 

As to flakes of fire flying about in the No- 
vember ſtorm, a gentleman who was living 
when theſe remarks were made, and could 
remember it, aſſured me, that in that 
ſtorm, the lead was blown from Gilling- 

ham church, and found near a mile diſtant 
from it. So that when it is conſidered, that 
flying a kite in a moderate wind, will pro- 
duce an electrical ſhock, it cannot be ſo 
much wondered at, that the friction of fuch 
a ſtorm in many inſtances, might produce 

. flakesof fire; but it is ſo long ſince that hap- 
pened, that little 1s to be depended on, from 
what can now be ſaid on it. 

The wiidom of the Creator is fo ſtriking: 
in mak ing a difference between the elementa 
fire, and fire acting on matter; that I cannot 
paſs it without notice. The elemental fire 
gives a {hock and impregnates all electrics 


4 


that comes within its verge, or reach; which 


Mews its action as an inſtrument of divine 
vengeance; but it no fooner ſets fire to any 
thing, than thoſe qualities are taken away. 
For was fire acting on matter to impregnate N 
bodies, it would be certain death to come 
near a fire- ſide; as the greateſt heat the ope- 
atis venturetoexcite, is by no means equal 
to that of a ſea- coal ſire; but otherwiſe, the 
elemental fire, and fire acting on matter, 
have ſome properties nearly alike; as the 
not only both of them prey on that firlt 
| | Which 
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which is eaſieſt and ſooneſt conſumed, but 
have their different degrees of heat; for, 
as in the elemental fire, that which will 
{et fre to ſpirits or gunpowder, will not to 
paper; nor that which Will do it to paper, to 
wood, &c. So, on fire acting on matter, 
that which will ſet fire to a match, will not 
to a ſhaving; and that which will do it to 
a ſhaving, will not to wood, &c. | 

It muſt be alſo obſerved, that the ele- 
mental fire, when it meets not with matter 
to act on, ſoon extinguiſhes; was it not ſo, 
a ball or flaſh of lightning would be much 
more miſchievous than it is. But fire acting 
on matter, continues often, till what it acts 
on is conſumed; and may be encreaſed, ex- 
tinguiſhed, or led from one thing to another, 
with very little trouble or danger; which 
plainly ſhews it deſigned for the common 
uſes of mahkind. 


The Electrical Fire i. rs 2 Material. 


II is the generally received opinion, that 
the electrical fre is material, although its 
puling through the moſt ſolid and comp act 
ubſtances, without allecting them, or itlelf, ; 
one would think, might evince the con- 

tray, 
It is alſo aſſerted. that the heat of the 
Sun is material; indeed it is very well 
| [+ 2 = known, 


„„ 
known, that a ſmall portion of the Sun's heat 
contracted into a focus by a burning-glals, 
will ſet fire to matter; but ſurely that does 
not any way intimate, that the fire itſelf is 
matter; according to my ideas of it, the ele- 
mental fire preys on, and conſumes every 
ſubſtance it meets with, in proportion to its 
intenſity, and their different qualities ; and 
conſequently was it material, muſt deſtroy 
itſelf in embryo. 80 
It is alſo to be obſerved, that the reflection 
only, of the Sun's heat into a focus, from con- 
cave mirrors, may be made to melt, or 
vitrify the moſt obdurate metals, and ſurpaſs 
all other known heats, without in the leaft 
affecting thoſe mirrors; which reflection, 
moſt certainly cannot be material; therefore, 
for my own part, till I am ſhewn better 
Tcafons to the contrary I conclude that fire 
is not material, and content myſelf with 
calling it the element of fire, well known 
by its common and proper name, FIRE. 
Nor do ſee ſufficient reaſon to conclude, 
that fire is not really generated from friction; 
the argument that when fire is produced 
e e each ſpark is a calx; proves as 
much againſt, as for it; for whether the fire 
is generated from the ſtroke, or awakened, 
and called forth from the {lint or ſtcel by 
it, either way*the ſpark would be . | 
and the particle of flee] (if any) melted. 
But in an electrical operation which pro- 
duces much more fire than fuch a ſingle. 
1 1 ſtroke 


I 

ſtroke; there are no particles of either flint 
Or ſteel, to calcine, or melt; beſides it con- 
tradicts one of the firſt aſſertions, viz. © that. 
„ the electrical fire ariſes not from the 
* olaſs-ball, the leather, the tube, nor the 
* hand; but, from the air they are moved in, 
which comes very near to a virtual con- 
feilion, that it is generated from friction; 
and will come nearer if it is granted, that 
the air has no fire in it. 

Again it is ſaid, That a point attracts the 
* electrical fire.” I think it 1s paſt contro- 
verſy, that the electrical fire emits itfelf 
more forcibly towards a point, than a broader 
ſurface; it being the nature of fire to pre 
on that whichis eaſie ſt and ſooneſt conſumed, 
for altho' an iron point will not take fire fo 
Joon as one of wood, or other more com- 
buſtible ſubſtance ; yet, the effort of the fire 
towards it, appears fo be the ſame, as may 
be ſeen in an electrical experiment, where 
the emiſſion of the fire in ſuch a ſmall 

ortion, (as it muſt do towards a point,) 
naturally cauſes it to extend itſelf farther 
than when iſſued in a larger quantity; and 
conſequently, more or leſs, in proportion 
to the fineneſs of the point or breadth 
of the ſurface that receives it. And if 
one perſon holds a point towards the bar- 
rel, and another a Pad ſurface, at the 
ſame time, at the ſame diſtance, and of the 
ſame metal, I make no doubt, but it will be 
found, that he who holds the point will receive 
| 7 bs | an 
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an electrical ſhock, when the other will not; 
although according to the laws of attraction, 
the largeſt body ſhould attract molt. This is 
alſo countenanced from the action of the 
flame of a candle, or any other culinary 
fire; either of which will let fire to a point 
Tooner than a broader ſurface; fo, that every 
way, the action appears to be in the fire, 
and not from any atiraction in the point. 
And as a point is more ſuſceptible of the 
electric fire; ſo, on the other hand, it ap- 
pears to be leſs retentive of it: for when 
any thing which has a point is impregnated, 
if the fire is excited to a ſufſicient degree, it 
will diſcharge itſelf at that point; and when 
excited to a violent degree (if the conduc- 
tors would ſtand it), I apprehend would do 
the fame from the ends of any bodies; eſpe- 
cally if they were long and tapering. Had 
I ever been mailer of an apparatus, I don't 
know whether I ſhould not have endea- 
vourdtohave made more diſcharges thanone 
at a time, by having more points than one; 
as a difference in the ſharpneſs or bluntneſs 
of them, perhaps might. cauſe a difference 
in the times of the e e But it would 
have required a very violent continuation 
of the friction, and a dangerous degree of 
Ae. 2:11 #1 F 2 6 ie 0 oY 
That a ball, or flaſh. of lightning in pal- 
ſing thro the air, will fet | ay to any thing 


r to * — 
- — — 1 ——— ͤ —— 4 
*. 5 — — — 2 
S 8 r 
——— Ee Rt Me. = Þ 7 "IR —— —— 
— — 


* — 2 
— 
— —— 
I FED, 
Os — 


N 
8 
— —Y 


3 55 
— Ire "oo > 


| 
j 
1 14 
4 1 
4} 
114 
: 1 bl! 
10 
"i 
1 
4 
+ 
Dy; - 
TE 
: ial 
- + 
4 | 
F 
4 
11 
1 
. 
$7 . 
BY , 
* 


in its way; and if what it meets with is 
large enough, may be ſtop'd and exhauſted, 
ED . Or 


E 

or its courſe altered, is very natural to con- 
clude; but that it will repel, or attract, or 
what is ſtill more unnatural, repel, and at- 
tract the ſame body, at the lame time, is ri- 
diculous; the only inference I can draw from 
the lecturers, and their experiments; is, that 
they mean (if any meaning), that as ſach 
balls of lightning paſs thro' the air, when 
they come near” any thing, they repel and 
drive themſelves from it, and afterward 
attract and bring themſelves back again. 

Experience hews, that light thunder- 
clouds, or thoſe high in air, ſeldom or 
ever hurt any thing; and, indeed, by much 
the greateſt part of the lightning which 
appears to us, flaſhes and ſoon extinguithes. 
But that which is miſchievous, is thrown 
forth, and diſengaged from the cloud, 
and in its paſſage thro! the air, ſtrikes and 
ſurrounds every thing in its way, and is 
often too large and dangerous to be 
reſiſted; conſequently points, and ſmall 
bodies, will take fire ſooneſt in proportion 
to their electrical qualities; nor can it be 
thought that conductors will Prevent its 
operating, as they probably will be among 
the firſt things deſtroyed, it not being un- 
common v hen lightning has truck a houſe, 
to hear, that the wires of bells have been 
melted when no other miſchief has been 
done. | 
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An uncommon eſect from Lightning... 


*C OON after the intrenchments were 
made to ſecure the Dock-yard, and 
magazines of ſtores, here at Chatham; I 
* was awakened about two or three o'ciock 
in the morning, by a very loud clap of 
thunder, juſt as if a cannon had been fired 
over my head; on rifing and looking out 


at the window, it appeared to me as if the 


cloud had diſcharged itfelf at once, for 
there was little or no appearance of there 
having been any thunder at all; the next 
day acentinel, whoſe duty was that night 
on the hill, came round the town, and ſaid 
he was [truck down quite ſenſeleſs with the 
* lightning, but knew not how long he laid, 
* and when he came to himſelf, found he. 
had received no particular hurt: he pro- 
* duced one of his ſhoes, which had the 
greateſt part of its upper leather torn off, 
in a molt extraordinary manner; the 
handle of his bayonet had viſibly been 
* cemented to the barre] of his Hheloek, 


* altho' they were then broke aſunder; the 


blade of the bayonet had a hole melted 


through it, near the middle, about the 


ſize of a pea, and the ſcabbard not hurt, 
* altho' it was on. > 
From 


* * 
” 
* 
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From all, which I _ that the ſame ball, 
or flaſh of lightning, wherever it comes, 
operates on different ſubjects, according to 
their different electrical qualities. What 
F would have underſtood by this is, that, 
as there are elettric's, and non electric's; 
ſo, without doubt, there are different de- 
grees of elettric's, and fteel and iron per- 
haps, in one of the firſt claſſes; as in this in- 
ſtance, ſtec! appears to be more an electric 
than leather; elſe, how ſhould the blade of 
the bayonet have a hole melted through it, 
without affecting the ſcabard which was on 


ET. 
Ho far this electric quality, in different 
bodies, has been aſcertained, is unknown to 
me, as I don't remember ever to have heard 
it mentioned. But if it has not been advert- 

ed to; in my opinion, one method for doing 
it, might be by having conductors made o 

the different ſubſtances, to be aſlay'd, every 
one of them of the ſame dimenſions ; and, as 
far as it can be done with ſafety, uſing the 
ſame degree of friction on them all; till one, 
of more of them ſet fire to ſpirits, and that, 
or thoſe, which did it ſooneſt, to be the 


| firſt claſs; and then uſing a greater degree 


of friction on thoſe which were left, till one 
or more of them ſet fire to the ſpirits, for 
the ſecond; and by uſing more friction for 
the third, and ſo on. And I dare ſay, amber, 
ſealing-wax, ſulphur, &c. would be found 
| — in 


„ 
in a very inferior claſs; and if. fo, it might 
bean argument, that their power of attrac- 
tion is not analogous with the electrical fire; 
beſides, you may rub glaſs in the manner 
- amber is rub'd, a long time indeed, before 
any attraction 1s prodinrs from 1t; altho', a 
gentleman now living, aſfured me, that he 
once produced a {light ſhock, from rubbing 
on a gun barrel. 5 
The reaſon why the ſhock 1s greater from 
a coated phial, than one which is not, I ap- 
prehend 18, the quantity of electrical fire, 
which would impregnate the whole, was it 
a ſolid body of glaſs, is pent up in the thin 
ſubſtance of the phial, and confined by the 
tin from communicating itſelf inward, as it 
otherwiſe would do, ſo that all its force is 
thrown outward; but was there no tin on 
the inſide, the fire probably would extend to- 
ward, if not meet and unite, from all parts 
around, to the inſide center, nearly the fame 
as if it impregnated a ſolid body. Therefore, 
in this eſſay, or trial; in my opinion, the moſt 
eligible method would be, to uſe ſolid con- 
ductors; or if not, to take particular care, 
that they are not only of. the ſame. A Wer 
ſions, but the ſame bore. . 

But to return to my ſubject; in the above 
mentioned affair there is no appearance o 
the ſteel, or iron, having eluded, or diverted, 
the lightning; for the man was ſtruck ſenſe- 
leſs, and the upper leather torn off his 

| ſhoe, 


1 | 
ſhoe, which again leaves room to think, that 
different parts of the ſame ball, or flaſh, has 
different degrees of intenſity; elſe, why 
ſhould the leather be torn off the ſhoe ? and 
the ſcabard of the bayonet, altho' it was on, 
not affected ? 

It is many years ſince; but, I remember 
the time, when Friendſbury church ſteeple, 
and the Chatham hulk's maſt (the former 
covered with ſhingles) were both ſet on 
fire by lightning, it was ſaid, by the ſame 
flaſh, altho' there was near half a mile diſ- 
tance between them ; but then the church 
ſteeple ſtands on a very high ground, and 
the hulk is on the water; and the land and 
water between them low, with no buildings 
(0: erent. -..-. | | 

And I have ſeen a ſhip's malt ſhivered in 
a ſurprizing manner by lightning; at the 
ſame time the ſeamen ſaid, there was a ball 
of fire paſſed between decks, without hurt- 
ing any thing elſe; which ſhews its intenſity 
was abated before it came there. 


Diſſertation on Thunder Clouds. 
T HAT thunder is produced from cold 
clouds coming into the warm, ſeems 

very obvious; as, in our warm ſeaſons, we 
often ſee them coming on for ſome time, be- 
= 35 fore 


E 


fore they burſt over us; but I cannot ſee the ne: 
ceſlity there is for nitre or ſulphur in the ope- 
ration, any more than in an electric exploſion, 
where neither of them are, or can be, con- 
cerned. Nor did I ever hear, that either of 
them, joint or ſeparate, without charcoal, 
would cauſe ſuch an exploſion. But grant- 
ing, that they would, I much doubt, whether 
the water, which ſuch clouds are compoſed 
of, would notpreventit; as we find, evengun- 
powder itfelf, 1s hindered from taking fire 
water; and I have as little opinion of ſuch 
clouds being impregnated with the effluviæ 
of the pyrites; for, if fuch effluviæ will 
take fire in water, how happens 1t, that all 
other clouds have not the fame effect? For 
there is as much, nay, more, rain, in hot 
weather, without thunder, than with it, That 
many ſpring waters are impregnated with 
minerals is paſt controverly. But, that the 
clouds are, in my opinion, will admit of 
diſpute ; for, ſnow water, which certainly is 
from the clouds, is faid to be the pureſt of 
all others; if that is true, rain carefully re- 
ceived, muſt be nearly as pure, as ſnow is 
but rain frozen: and, that its being warmer 
before thunder, is cauſed by ſulphur, or 
any other mineral, I cannot join opinion in; 
as 1t 1s clear enough to me, that ſuch heat 1s 
cauſed by the approach of the thunder cloud, 
which generally coming againſt the 'wind, 
repels the heat of the weather, and prevents 
it from diſperſing, as it otherwiſe would. 
9 80 „„ That 
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That friction produces heat and fire from 
electrical bodies, is very certain; the reaſon 
why it does, I apprehend, muſt remain a 
| ſecret, till the ſympathies and antipathies 


of inanimate ſubſtances, are much better 


known, thanat preſent. But how this friction 
can poſſibly happen in a cloud, which gene- 
rally diflolves itſelf into rain, is to me an 


inſurmountable difficulty. And, it ſhould 


alſo be remembered, that fermentation will 
produce fire, as may be ſeen not only 
by mixing alkali's and acids, but damp hay- 
{tacks, moiſt hemp, &c. and, in ſhort, every 
thing, which, by its action, produces heat; a 
ſufhcient increaſe of that action will pro- 
_ qduce fire; which fire, I make not the leaſt 
doubt, is of the ſame quality as the electri- 
cal; for abſtracted from what it acts on, the 


element of fire will always be the ſame, 
which way, or from whatſoever it is pro- 


duced. 


The moſt likely of any thing which occurs 


to me, to account for thunder and lightning, 
is the expanſion of thoſe heavy, - blac 
clouds, which produce it, by heat; altho, 
as yet, there are no experiments ſufficient 
to prove it; yet, it is in ſome meaſure, 
cCountenanced, from a bladder fill'd with 
common air, being laid by a fireſide, 
Where it ſoon ſwells, and burſts; which 
muſt cauſe ſome commotions within it, not 
improbably ſimilar to the fermentation, or 
ebulition, hereafter mentioned. 
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Thunder clouds being compoſed of hail 
and ſnow, the outfides perhaps caſed round 


with ice, which prevents them from ſe- 


rating, and diſperſing. ' By their own 
Lv 97 hg or TY will n force them- 
ſelves into a warm atmoſphere. And their 
being in, and ſurrounded by it, very pro- 
bably, may cauſe them to ferment, and burſt 
into the exploſions of thunder and light- 
Ning. | | 
"(4 . often endeavour'd to make obſer- 
vations on {ſuch clouds; and once on a fine, 
calm, ſun- ſhine day, ſaw one coming on 


from the northward ; at firſt it appeared 


not very large, but, as 1t came nearer, en- 
creaſed in magnitude, which I imputed to 
natural perſpective; at laſt, the under part 
was. nearly as low as the earth; it reach'd 
very high, and extended a great way Eaſt, 
and Welt; the part next my fight was in a 


ferment or ebulition, agitating to and fro, 


in various directions, which might alſo add 
to'its magnitude ; ſoon after {mall flaſhes 
of lightning appeared, followed by a looſe 
ſcattering of hail, with large drops of rain; 
after: that a large flaſh of lightning, with a 


proportionable clap of thunder, and very 


heavy ſhower of rain, which thunder and 
rain (the thunder with intervals) continued 
about three quarters of an hour ; when the 
cloud appeared to be exhauſted and diſperſ- 
ed, and the weather cleared up, and was 
fine again, only cooler, and W than 
£7; ns | | before 
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before it came on; ſo that the continuance; 
of the thunder and rain, very come 


a 
and 
argeneſs of the thunder cloud. N 
In this operation, Ithink it not improbable, 
but, that after the firſt . e e warm 
air, by degrees, penetrated and made partial 
inroads into the cloud, and by that means 
cauſed thoſe parts of it to ferment and burſt 
into a ſecond * exploſion, and when the air 
was once got in, more followed, and pene- 
trated into other parts, and continued ſo 
doing, till the whole was blown up, broke, 
and diſperſed, But I cannot mention this 
as Rik e becauſe my obſervations were 
not ſo perfect as I wiſh'd. And, altho' I 
made other attempts, yet the rain or diſtance 

of the thunder cloud, generally fruſtrated 


pore to be, 1n proportion to the bul 


my endeavours; however, what I have done, 


perhaps, may lead others, to obſervations, 
which may either diſprove or confirm the 
truth of mine; but thunder clouds have 
ſuch a variety of forms and changes in their 
PROS, that 1t will be difhcult. to de- 
cribe any of them, with much preciſion, 
excepting, ſuch very large, and viſible ones, 
as this I have mentioned.  * 
lt may be” objected, that clouds, only 
from cold climates, and high mountains, 
can be frozen. But my opinion 1s, that 


In ſome of the exploſons, clouds, edged with fire, ſeem'd to 
burſt forth, which had an excceding fine appearance. 
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ts, inthe atmoſphere;it always 5 
1 there is any thing to freeze, whic 
be admitted as another argument, that 
* is not Material; for out of reach of the 
reflection the fan's heat from the furface 
apprehend, the temperature! 
of the air; -or rather of fir ther, or vacuim,, 
is nearly the Tame, as if that g 
e no heat at al !- A; 
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